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(54) LITHIUM SECONDARY BATTERY POSITIVE ELECTRODE PLATE AND LITHIUM 
SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium 
secondary battery that has realized a low resistance 
positive electrode by realizing an electrode which has a 
large electron conductivity without obstructing the 
intraparticle diffusion of the lithium ion and has a large 
electrolyte reserve rate, thereby that is excellent in the 
output characteristics at a large current. 
SOLUTION: This is a non-aqueous lithium secondary 
battery that has a positive electrode for performing 
occlusion and desorption of lithium ion, a negative 
electrode for performing occlusion and desorption of 
lithium ion, and a separator for separating the above 
positive electrode and negative electrode. The above 
positive electrode comprises a positive electrode active 
substance for performing occlusion and desorption of 
lithium ion, an conductive auxiliary agent for enhancing 
the electric conductivity of the positive electrode active 
substance, and a current collector for being applied with 
a binder for uniting the above positive electrode active 



substance and the conductive auxiliary agent. The average particle size (A) of the conductive 
auxiliary agent is in the value of 0.1 or more and 100 and less in its average particle size ratio 
(B/A) with the average particle size (B) of the positive electrode active substance, and contains 
at least blocky amorphous carbon. 
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[0 05 5 ] *^© f-Kf ^— ©m@ 

£UT©iE@<!:m-©me£br©affi<!: ; 5rWb > MS 

S5t^^Dj^^cm?(fe-CAft„ P5Stc*or. ^^-^A^r^ 
W4>L<«aftji5Tft^®©c:<!:^?§^M<!:if*Tft= jE« 
©iSBMtli. 'J^^A^wrft^b^ft^cft. cn 
itmx.it. L i C o 0 2 i N i O, ©J:^ttJBtt« 
St^rrftOMkVK^. biMn ! 0,OJ;^ t c^f^l/S 

©teawfifcW-rftSMtarcfcft. «tts^^f#ft/c*tc 

l*. LiMniO^L i^.Mn^.O, OiVfMn© 

Mn,.,0 ( CCfcur. X = 0.01-0.33 ^cftiEg 
ffi«JH*ftC»l4. Mn©-gi3^C o-^C r^©fte©7C* 
TWftOfcjEflKSMtL i i.,Mn,.,.,M,0, (y« 
0 .0 2*^60 . 1 0#S£lA>) *fflt^c 0 
[005 6] S^Sy5r36CC^< L>X, 0 . 1 



(6) 

9 

< y < i . o i LtcsEmmmnzm^r a v«±©m<4 
[0057] m.fefe®m t*5tmc£zmmiFihn0im 
> (pvdf) te£<D&mm*u£v. x^y-i-r 

So 

[0058] mmtikmmm<D¥-%}%LmA) imriaiE 

ftffi^S©¥^l«ta(B) <b©itB/A«, 10 0KT 10 

3&5d„„ 2 = 0.350-0. 390 nmi <b©£m> 
So C<D£m*mx.teB$ 1 5-2 0 iimgJgOT^S 

^^AS^io^m^oc^ffiu. sss^uxf sc<t 
-ciESi-r -s= yisX'&oim&WJuBix i o ~ i 5 o m 

[0059] tfc. sEmmwmom&kuz, ^wwcs 
0 — 95 (wtw ©j^fc-rs©**^ ia> 0 

[0 06 0 ] ^mBWJi l,T$t^ B B H »pt3PHcSa:ltr 20 

i~50 %ws.<Dij - ^ » f 1/ -rms^S 

tttt#juii3R * ftoarwaww i a L/ r ffl t » * m& . 
t\ 5 o w t %«±©fil-&t:-ffl^-5>£>S^&^o 

[0 06 1 ] ftffiritJSfCtt'J^^A^eRjS-r^Ci© 
StflBteflH**. SnO, ^©^<b#J*ffi-^« Li, S 30 

[0 0 6 2 ] cn^^CuCDitftOBc, ItfiaiEei 

[0 06 3 ] lolBiE@<!:ftffi©fafC, J¥3 1 5 — 6 0 m 
m©^?Uf-fe^ U- f *tt 3 ^R«tK75M.:MB 3 l t &fli 

[0064] m&mmm&Fiwi&td,** nj&<Dmv& l- 40 

[0 06 5] CCtC. X^U>*-#*-h, 7'PfU 

- h & eomrnftmu: ^mm. y ? 0 a cl i p 

F 6 ), 4 7 yimWLV?V ML i BF,) &£*©•;?■$ 
[0 06 6 ] ^^©iEffi&fll^fcy ?f 
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[0 067 ]B3©'J A^tifeti. w^IES3 1 
t^tfcftfii3 2£, •fe/'!l/-$3 3 4^-Clia*b^ 

[0068] mm^3 4rt^c«. «jB*#aAS*i"ci,» 
s 0 ««#tt««©±TK:«. mmr53 4 torn 
icmmfc 3 5 nfimt s nr i» s o 

[OO69]03©H ^9 AZl^mHb©M3t^JiM«. « 

( 1 ) if, ±IBwt*aEffi3 1 i±JEfiWaiS3 2©*£ 
:fc«ffi£i?rS©:63 KH2J£rf -So 
(2) «a.5l*ffll/ffl®*^SP3 6*X#» hO&mftc 

tsm&mmic j; o *srr * . * 3 e 
@^6«^£SX9ttJf /cfctesgrsfc©"?**. he 

^U>^#P:/Pfc*U>fc£'fr6&£-fe'" ! l''--£ 3 3 £ 

Htct*x,T»a. cftfcRjetwcji^-cftffigfiftu 

fc©*ffili-CC©cptCSffi?:JR*ftbcn6^rlH^:S<at: 

[0 07 0 ] SS^ttKB^^^^^*^^ T/bS- 
^A^rfflt^©^M$ UC^o 

(4) *«SP*«ft?SS«:iKtt0fcaK:» *J!BR%aEA 

iCliPWiOTL i PF 6 , LiBF„ L i C 1 O, & 
£«S¥Si±fcfe©£fBC>S©3& 5 3£U>o *^K?glK 
ti, 0.7M*61 .5M©P5i-r-5©* 3 a^ Lt»„ SjJS 

[0071] iES©»m^tt, s.<^mM?s«i^*©#.dS 

^(CoiiTJyTic^-To ^W36*M-B©*tcseff3iar 

;i/=f >3?©^SttSH«if t? 'J 5=- ^ a r^c****?* 
U, iEffiffi : E ; SrK , 3Ui-rci-CiEeffi«©^tt ; ?:Sifi-r 

[0 07 2 ] «fi«ite©iES««*^lllL/. m*.v&j* 

^+^-K^3-a:So 

[0 07 3 ] iESS«3& s WMtc^#Sri?ct>©'C*4tl 
»l*«S»e 3 tlX I ^S iEffiSfe^ ifia 1 5 mm© RfitKK J7 
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[0074] KI«E*if ©iEffi^W©MI«. KfuEffi 
©MfcflWJEU m&#<DTJ\> 5 A|5©SS *5 1< 
C£T-fc]6t£#T-£5„ CCDiES^SWatC. iESr§ 
^ft©M%£iirf 5 C £ TjESfSBWDM**!* c 

[0 07 5] ttttfttttt. mAVZm^X 5 £«te5t?* 
•3. 1 £#JIL i *ffll»fcft«4 2 £-fe^U-£ 

4 3t«rffll». Ch64-feAU-$4 3, fiS4 2, -fe 10 
/•CU-5T4 3. IES4 1. -feAb-$4 3©JIItCfitJBb 
rt>5. C ©»)!<*:£ Xf->bX&4 4©Rg&CEE; , j£#> 

SS4 5 ft>©W«HIJS?«4 6 
aCTti-So Wl/-^4 3B, 4 0 um<D®&H 
t4* l Jifl/>7^l'Af^. IES4 1B, iEffiritJ 
KJWffaE-riffl*. l2^U-3f4 3*^-L-CftS4 2i 

[0 07 6] C©<fc 5 tt4Kft©KltBtt*. jmmtf&v 
-H0.25C <4B#ffll*) X-A .3 VJfflSJtl 
U *©SL fiWll/-hO .2 5CT3 .0V*-C5£«» 

U- h 0 .2 5 Cr4 .3 V$-C?tmLr^ta«^— Bff 

lE&^fifcgse s -e * fc»r * a . 
[0 0 7 7 ] c©«»*63e«i»«*fflc»t:s«Mtfft* 

1 0 fJHIfiWt U C © £ * ©K»«fl!©*ESE< b*» 5 30 

mtit^it, 3c©awi*fT9. sMwi««ic*B 

3*»e>»*«:±lfTt><. C<D±ZM,mmi&lC4 0mA 

R«»©«BE»T*s 1 ■ 0 V erFT* 4Ct*«S!t/ 
l». C©1 0Waa*SK«:j:«j»5*iA:tt«ft**»6 

Semite 5 9§okmiioie«r»k o . femigj^ 

»«©AV*:/n» hT-5C£-Cf# I -AV#14 

•5c£^r-#s„ ra. cc-ctt«as«K» (dod=o 

%) ^6©&Stcoi>-c8iJ^*HSfeUrci-5*s. SDO 

Dff-c©a>jsfeoj#g-c*s. 

[0 0 7 8 ] *fciES©«»iRffiR*»JmT©^rfB 
aW(caiJ^-r^C£^r*t-S 0 IES£3 .Ocmx 3 .Ocm 

©**£«:« 9 at. TJi/=f>^©^rS14#fflm4'©^ 

suss. wwRtci o^iaar. c©#>£iE@£aif!??$ 
&£*-cs@Kta®£-^x.&(,>j; 5K»*tca*soT* 50 
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6iE@©*aw b ^ate-r -5. C C T*IES©SSWa . 

WbtCtt«**-C*-5T^5i->A«©»t*Sd*n"C 
fCC, ^«J>aH5El/T*»l»fc3 .OcmX 3 .Ocm© 

T* s - a?s©mw c *fflc>TiE«^»imi**ss> 

S. c©tt**#«tc«T«l1*©iE«^©»tH\ -e 
n-enWa-Wc, Wb-WctfcO, C©ffi£ffll> 
T. (Wb -Wa) / (Wa-Wc) x 1 0 0 (%) % 

[0079] mu&m'smzm^-cm 5 tc^-r «t 5 &je 
«©awwn«a©ii»«Fi4*»«tcH^ & c £ r. ie@© 

«JE»TfiH^JMT«:a^4<D3&» 6<3>© 3 o<Djffi&«> <E> 

eate&h ©«'j^^A^^>©jfA, 

©tti*>gflt ®»©j;o ^s<^*-r6m 

EE»T"C*4. **2 0fMlflE©awt«m«JWtSh* 
H E VC»OKjgHf SWE»T£Ut&ftR9 >b£ < T 
£ C £ *5ISt & 9 . C © £ * iE«©«Jg?R£iK¥& 1 

[0 0 8 0 ] 3p^»jE«©««imtC««3NiK69R 

[0081] #*aB© y ? -> a -;xm?ife^s^<iS^ L- 

^ f#J:^£"T5^JItctt;D. WR©«ife«a9U(cjfiR 

r*. cn6©ffl<?©mrfemffi^r^o-rs^g£ 1 «« 

$6tCHuie2o©^S0cJg^?:^xS^S ; &^S„ c 
n6©s*K©par». «aw<cfi#«c j: o raft jWt 

[0 0 8 2 ] . ±ifi©«Jft j ey — XM 

ti-eti©*«i«EE%iftm-r***ft«EiftwaJi. *ti* 

£ . «lfcflKEMHJW*> 6© ? 9 A -^WfecDttMStcjS 

c r «siawwsiJ £ * wsp-r -smjife^umigp £ ^ wr 
©m?fe-t^^-ii'£-r-5c£*5-e#-5„ ^c*j. ±a©y 

^ «5 A - %«lk©(MitC|£ C fcSjj£©$fl®I £ ««T© £ 

[0 0 8 3 ] asfcUSfCfctsTtt. BUlESrifeSE^^tB-r 
(*fc«tS?ffeSEE^HiSI5) tcj: 0^di$n/c#m 
}|fe©«E** 6*> DfcSBES hA:5iE««EJ: "3 (S^ £ * 

£/cfeip$K:«. |S]^K:SS?fe©^E^BulBmff^ 
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* ic tt8t«*ift#t*ttttt » <fc 5 S . «Ife«E*tftlH 
-f 5 £*©««». 0 . 1 V«T©«E$MHB**rS"* 
C£**3*t><v 3 6(C$S*U<ttO .0 2VfclT£tt 

■sj^fc-r*. c©j:5K&«fe©mEE*fiiflU:<fctii 

*J:5tctWW4Citf. r&«tt*s>*->l' i fe*3W 

[0 08 4] #f£BJ3© V A.~'XnM<Df8&£ 

, f^yf-i dt~zi-)V, heists—'*, &3f*6&& 

^A^tus, y f, ^©&«jhs«s©** 

itt, ^©ffe> ftiS*. i73>, fUf, 

g, ftStS, JH9J8JI. ^jM?©so&B*»fl»k 3 6 20 

[0 0 8 5] #»53tt. iSUtfjfcfcB £-r*«8 

[0 0 8 6] ^^O^Sjfc^ffi^tSaittf^i 
-;t>%#Jj£-r-5. §fi£f#£fc#>ft> i&gKfSDSeK: 30 

3 0 0Vefl£K*E*±lfTtefflT*C£#«fc»5S4l/ 
[0 0 8 7 ] C©J: 5 K, » -^^fi^J 

«fc ^ ttHs«Wffl«ft©^St>»W*». ffi^icfet^r 
[0 0 8 8] nm*ls *-MZ7£i : m<tC\Z¥&&K-£*)U 

<fc 9 * C £ #2 * 1/ 1 > . *> * ^ » 
J: C»fid»«© J: *> tt*R*RWT fc «fc <«». 

[0 0 8 9] m«gttm^SEK)-r2»m«i««- 
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[0 09 0] *fcX«S©l!Kltttt«*ia»i«»«*ra 

[0 09 1 ] mtt^«g«jmiBKiB#€>^* 5 *^>^*- 
4> L < tt&fH£& c h*Ii» £©#3* tA»© 

[0 09 2] Wfc«fr6fcite>ft£ito>tt. SftfclEK) 

Lcntcj^rma a was*©*!** 

I, i t> KP -2> O i5t « tf o T & J: c > . 
[0093] *fc*»w© ^-J A^wiitsffl^t, 

[0 09 4] #mVl<D V ?V l*rJkMil&frtbJ8.ZWM*: 

[0095] mmeiftm^igiijf it^mw 
5 c £*sa* u^. i tc&ffi&oimmmm^mnig® 

i [0096] *»«*>e>ejt6ns«)*», w*tf. « 
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[0 09 7 ] WSS«P*4MM««tt«FKcn*ia:W*jMS 
tttt < . «K«6«t rtj««ffl©||*tc J: DUttL-r 

tf»fc*Wrr*fc«>K:. SfiftRBUftiBIEtttcSttSft 

i^SJU*, *sm&«£^L'Trt«Hffi©ttii 

[0 09 8] 8 6fc*fc#JW©y?ifAZWI»tfl| 
£oT«»Sft**»e«i**»SKliJWT©J:5KT 
fc, #y ';>x>^>-?>7 r -f -•fe*;i/x>i/>^cDF f 9j^^ 

[0 09 9] SIEiO'Jf^A^lMil^cCftP, 
©«AlStt*tl. S«fc5£T*tH;fcK:*fU iSfETT-S- 

fr±. «*^-*fb*ca&*a**#c». 
S3tO»««:|HSE3hSfc©Ttt«c(,». 

[0101] ittm 1 1 it, feiTtcttwr *. 
[0102] *jt«ffi 1 tcfet^yjfA-^sitoE 
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[0103] iE«S«lll(C«¥«ttS 1 0 u m©L i 

S3 //m, JtStfiftl 3m'/gMI8fte^<!:TO&£ 
0.0 4 ym, J£*fflfi4 0 m'/g ©*-^>^5^ 
**MJt4 : 1 t«c-5«t5«C»^Ofc*>©%fflC»/t. 
[0 1 04] ^Jilt^^Wtf-^fySwt 

-V? : >tfiWMlt8 0 : 1 3 : 7 t U2>£ *> (Cg-^U 

&&©-?> cn^e^s©ii^^xm-c^7ftu/c 0 *ti 
«-csfewr*tctt. miiex5'j-^flj^©^>i'a5fc 

[0105] *J*R« 1 t^ffti L-T . *S 1 0 0 mm 
©T;U5x^A|§^il$2 0/jm©O-JWK#l,)fcfc 

©£fl§i>/c M-ffi^^L/c^tc. 9 0"c©&K-cS£*ii 

©i#©mg?IS«2 .8 0 g/cm'-r-feo/c 

[0106] ftWiLtcnmzmRimsbk^Mn+m®. 
i(FE-sEM)gii,/c„ . 

OkV , bf-Amifcl 0 yAiWc. iE@?S^K«0 
6©6 HC^-T i^tc. i4t,>3>h7XhrlS3n 
fc. B*6 2©IM&*«**«t*£6 3©#-#>:/9 

IBSiJBISMttf tt:7u;*I«tc J: ^tM^ftLt . 

30 eitwo^ht^iTufc. c©fcfc v mg©3&E£ 

8 .3wt%t*ofc, 

[0107] m@©x^|o|ST^'^-> ; £-P'</cic:6. 
IE®r§^WlCcfc^>07 43©7 1 (C^-T^l^S©lsI5ff 
axfttc. HSlS©3i!R©5WSiWI««tcj:*@Sfe 
-^7 2^^n/c„ I@l«fft36»6*«>fcdtftt. 0.3 
3 5 nmTi-jfc, 

[0108] *HSR«1 ©JESfi©>i-ffl3»>e>iE* 

^J^IHJgtf*. iSSl 5mm©RSt^5CfT%a^riES<t 

Wfo&tc K> (DmmmS. 4 0mA /cm 2 ©^"C 1 0 &RI 

[0109] W3StKS%«ttSLA:6»fic«iS^«l9 
8tf©8 a(C^T„ C©i#©5#@©^EEP$T«l - 
3 1 VT^ofe. 

[0 110] *A:SfiMWE*{c»-r*5#B©«E»T 
*?>tie>nj I -AV!ff1£«@9EtJ©9a©J;-5K:& 

50 [0111] -XlC#tk1&m 1 ©iES^^S 9 0 an&iC® 
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«*ffll»T. CM 2 aflBBtrmSCD^tCCtliRtf 

y 7 •Wbt'-'J-r^. 95 : 5©Sfiitt:ig-£l/Til. 

&©#£(£ J: 0 "51 1 0 5 mm, f^2 0 u mCOmfcltcm 10 
flJ, 7'bXUrft@?:fpMUfc 0 fl@««4 0 OcmSiC 

ASS) 4 0rrm. 1 2 0mm©Xf->UXM© 

|ffl©ia»Xg*g)tatC. 5 0 cm 1 jtAt^. 

fc. mfgKttlM?*S©L iPF, &£ffll>fc. ro^SO 
tcV?^ a ~^Srfe©SS» 3 1 8gT*ofc. 
[0112] *JtK« 1 ©Wlfe*JBt>T«T© «fc 9 fc# 

«*r3E*U *©a4.2Vrje«EE?i3t*'i"*® 
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* 0#©f*±Hffll**J*. ftl»±lE2.7V *t?. 3 

C6, 9.2Ah -Cb-otc. C<D'&. MX&i 3 A"Cff£>* 
4.2V* -C5t«£ l^£» a5*#ffittJ£*8B£«E&* 
tor. l&^SB^^B^ibfco 3iSW*7»3 0# 
©#:±NFra**J*. 5 A, 10A, 2 5 A, 5 OA, 1 

0 0 A©mzftT- 1 0 WB©SC»l$IH'C©ft«*lT-3fc. 

§f&nf£3 o$h*jLu *©». -en-en©iKmtc j: d 

P^)SK« U /cf*©3^S« 3 At? 1 7 fJfflfT 5 . C <D%m& 
&C»3 0#©{*lt£gi*. 

(DWf&kS* «t 5(C Lfc„ 0 1 0 4 1 © 1 0 a 0C*Jt$^ 

1 ©mtfe-coffl^te*^. «W*S'J^B#©SSfeffi t b . 

tfHk«a>j€n^ 5 #b©*ee£ u r^f . «bb© «t 5 tc 

Lr»e>nfc«E©«5©K**H 1 1 ©^ 9K. ft/hS 

2.5V i$b5^P (RMWiftft) ^*»/c 0 «6© 
Hi;>3ffiK£. (ISWmoKffi) X2 .5 tbTH-mUfci 
1 .5 kW/kqf^^fc. 
[0 1 13] J^TicHSSFdlfciftHJ-rS. 
5';f-)A^Si©Ii8, ^©i^tcfPSLfc. IE 

#AWE*4Hte. *ti*tHcot»"CT«Wta©»«cS 
fc©£ffiC>-C, ilK^tl^bti (iEffiSNo.l 1 
-19) T9«©IE#E*fBKl/fc. iE«i§*«. »tf 

tc, 8 0 : 1 5 : 5 t Lfc. 
[0 114] 
«1] 



30 









B/A 




Gf/cn 5 ) 


(Q) 


11 


8 


10 


1.25 


^AZ 


2.59 


103 


12 


2 


10 


5 


13.8 


2 64 


11.1 


13 


20 


10 


0.5 


15 5 


2 54 


10.9 


14 


0.1 


10 


100 


I6.fi 


2.46 


123 


15 


2 


20 


10 


14.1 


2 64 


113 


16 


03 


20 


25 


13.2 


2.70 


113 


! t7 


0.1 


20 


200 


30.6 


1.82 


363 


18 


20 


1 


0.05 


33.0 


1.80 


253 


19 


8 


1 


0.125 


18.1 


2.42 


115 



m 



[0115] ftni,itwm&mwafe8&&&MttSk 40 
i(FE-sEM) mm^tc . 

OkV, t-ASill0yAil!t. IE@*11©S 
EMMil 2K:^-T. 0 1 2*12 lK^t <fc 5 KM 

h©»tK^ft*«)SRi 2 2*taw>6 n/c 0 *^©^m 
ttiim >fc»tt#s»&*ttfirBe*ffifla!i$© 7' u 

iH^^^-r-scitct-otrss©^^^?*!, 

lK^Ofc<fc5K^ffiWK<fc£IE««©#i0^tt. 1 50 



3.2wt%«itft^te») i:b«W 1 ©«l^ftKK 
3R*ffll»«ct>»^ttt;«ur4 .9w t% ULhrfiJiLT 
t^c. ±K«M[*©l*C»iE««K:ffll>yt«**f^4C t 

r. *tt5*©s?te* 5 ff en-si i^^j** 5 *-5>o 

[0116] —77. X^-CBUfBiES« 1 1 Zm^tct C 
6, HI 3Kl*'^<fc5&®#T> r *£-># 1 &6ftfc.„ jE® 
iSBWKJ:Sia*T^*->l 3 1 3WSttr>Sttt'rWl|CCjS 
i^SSKi^f-i'l 32»^fitfliI©E 

i!pe>^fcdltt0.360nm -Cfoitc 151201 1 
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t>fcig^©i£ a B a^i£W&#«fcT&£. > 
[0117] ^«c*HJS«©iEffi« 11-19 ©ttffi*» 
fciES^JWfcMIBSL til 5mn©R®KK:fT%Sor 

L/T, r i o»iassc«*ff 

ofc. iE@«l 1 ^ffll^fcfiriSl^i^tfe?:. 4 0 mA/ 
cm 2 ©SifcTfiicS t, fc <t # ©Sfcmi£J&£B 8 H"© 8 HC 
fjk?. 8 1 ttit$x#l 1 ©IES« (08 #©8 a ) £*) 4> 

T©MWI(CB»ttSft**sjie>tifc. St«ftiS©5#@© 10 
mEEm Tit 0.85V T. JfcRflJ 1 KUt^T 0.46V 

[0118] «fetti;fcfcmiBmffi«©*E»TCC;*S < 

[0119] */c. SSWt«aE«:*M-*5»a©«BE» 
Tfr6»S>tt-S I -AV#ttWH94 1 ©9 1 ©JiSKfc 20 
0 . C©«**»6*«&fcS«fiial3: 10.8Q 
fc. ib^^l l icMOx: 1 0 QJW±©ffiffiffiln©{gT* 5 S 
e»tl5il^M*$,ofc„ IE««1 1-1 9©ffi«ffi 
fa*. SlKSiftT^t. 

[0120] *fc¥**fi&©JtB/A £®©Jgta©H8& 
4014(C*f. B/A#0.1 *>6 100JTOit 
©Sffifitattfcirtffa 1 1.0Q fWfci^flttahS < & 
0V$>^tcifi, C©©H^6^n/cB/ / A= 0 .0 5 © 

*§^tt#j 2 is. b/a = 2oo©»^stt 3 fetcm&nm 

^^<^ofc„ iltttrit»©?Ml©ttB/A 30 

_B£©0.1 ^e>10 0©WC*SCiflltt 
©&C»jE««*^TSS£t>5ab**i**). #HS£#I 
«c^rJ:$«c#ftR»w|*fcjai,»s©*-ctt&< . JEm 

ig»Ki©ii8E*«aatt«H©fe© ! feawr*c 

T*. Sfc. Cft£ffll,»SC£TiWtt;*j©*?6*&*C 

[0121] ^«C2*^(afi«©jEaS 11-19 ©Hit 1 
0.8Q <hS4>@Sffita©/J>3*>ofciES« 1 1 *m>* 
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: r Jtew l ©* «; ^ A-*«i!i*fNHu/t. 

1 2 g@< 

[0122] *|£»«©«»*ffll»rttl!M(9 1 £is]f§© 

*ffi-c«ptt©«3e*ff ^fcic5, csjffig 

S) B8.2Ahr$>^/c. */c^lifl^l©«rfe?:5 
A, 10A, 2 5 A, 5 OA. 1 0 0 A©Sj£T 1 0 & 

m®m^mm-cmmutctz<Dmm&m : £. Hiotf© 
10 nasmimsmammitL. wmzmfcrnss 

»B01EiLT^t. 5 OAfel±©SKSSife-C©SJE 

GTF**. Jt«W 1 ©Wife (0 1 0 tf© 1 0 a ) «£ 0 

5 < ttofc. *3a6W©m»©Ui2flfc]Stt. 2 . 5 kW/k 

pT-^o, UMMKomi .7 (g©i«m^f#6nfc 0 
2^git«©«ft*fflt>r. *AStt$fl!©tttttt&ttJ$ 

* KraBOTCc43mM©ttttift«Jll>£tt5 
HT. *»»**fi63|E©«6J:*)«>l«iI±3#Sil^»* 

[0123] WM!2lCOHt|fflr4. 
CC*W* «; ^-^c«fe©jESt4^©«t 5 CCfPHL 
fc 0 jEWS4MI»L i 1 ..,Mn 1 ...0, iL, 

t LT*tt*ii«swtcJoiLr^j«ia 1 0 wm, itat 

H13m ! /g ©MfS««m«^fiSJ±9 : 1444 
£9fca£Ufcfc©£m>TiE«*fHHLft:. iESS^J 
KilWE»^l««. *S#89©*«Jt£ 8 0 : 1 

t»rtt. ifrejMBiimttB. mriGi/fciaa 
[0124] ^mfeffl-eimmtihmmmmmtttiEm 

iUIOWSS^^xt, a 2 Uttt 9 «©IE«g 
(No. 2 1-29) *imm \ &B»©#*CfWU 
fc. *2©iEflKSi!»Ki«l^a»K3R©»*^t>-«*» 



[0125] 
[*2] 







(BXwm) 


B/A 




(e/m»> 


(O) 


21 


8 


10 


1J25 


14.8 


2 61 


105 


22 


2 


10 


5 


13.5 


265 


105 


23 


20 


10 


03 


15.4 


256 


10.7 


24 


0.1 


10 


100 


16.6 


2.48 


12.1 


25 


2 


20 


10 


14.1 


2.66 


11.4 


26 


OA 


20 


25 


13.2 


2.71 


11.0 


27 


0.1 


20 


200 


30.3 


1.88 


35^ 


28 


20 . 


1 


0.05 


32.1 


1.85 


245 


29 


B 


1 


0.125 


18.0 


2.44 


115 



[0126] ttWl L ZcSI?:lSMStlSS» 
i(FE-SEM) H^L/c e amm22nX«E5 . 
OkV , b*-ASS£l OuAtLtCo iE@S2 1CDS 



50 



EMMS 1 5tC^T. 015*151 5C5%Tcfc^CCW 
hcD^^^S^ 1 5 2 iHI&SaSSW 1 5 3 ffiSMb 
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1>t 1 5 3 UVcMtm 1 (06 ^©6 2 ) <£ <0 4>SStK©^ 
^SSPItC.fc-SIE©^^*^ 1 3 . 5 w t % &,± 

tte-o-asvtmw i (Drnm^n^m^m^^m^ 

iit!jKUT5 .2wt% «±|6l±LTUfc s Sfc, $6 

S£ 2 1 -Cli#!li£09©iE«£2 1 ©## 1 4 . 8 w t 
[0127] ±!Bffi$^©iSl=>IEffi ; E&Cffl^/cmi'1& ; !:{'P 

ffll^S C £ »IEgtg©**1±£fa±3 liSSMi* 1 * 0 . 

[0128] xarcmSfca-tfci C5, iE@t§ 

^»iCj;-5>^l^^H*f^'^-> 1 6 1 icmz.. 2 6W 
2 0° ^630' K*>Wt ©tSttt^HSIK <£ &¥»!© 
K^cf-i7 1 6 2i, 2 6 = 2 6° tCJMSIt 
^SW^lMHSrt-i 7 1 6 3#sjie>ftfc. MlftM&fr 
e>#a>fcd«H:. *R#ftStR*#0 .3 6 0 nm. H 
ISftifStt^O .3 3 Bnmti-jfc. 

[0129] ;WC. #jsafeta|©IE«g2 1-29 ©Jt® 
^^iES^J^iyJil^^ ESI 5nm©RSMKte}T%SEl» 

JtS^©IE«R£IOfcWl©IE«El 1M, IE® 
il 1 ip] 0¥^&©*tK#iMt3M** £ jEflKSKR 
%fflt»fciE««2 l©3#©«Ftt*Jt«-r*. 
iHSOSSi^rte*. 4 0mA/an ! ©«SEt?Sc« L /c 
£ #©fifcm$9fc£H 8 cp© 8 2 &t^T„ *Hlfe09-C»Jt 
mm 1 ©lEffifi (0 8*© 8a) J; *3 & 5 #g©HKP£ 
T#0 .8 2 Vi 0 .4 9V /JnS < . 3 £ tc $ fc^S609 
1 ©IEfii« 11 (08*O81) <tH5 #g©*EI$ 

T* s o.o3v a> -p fc. $ /c&Sfcsm^tMT s m 

JB$Ta>6f#6ft£ I -AV^t14«0 9cfJ©9 2©<±-5 

tea d . c om^fr h$z#>tcmffi.i&mt 9 . 8 q -c*-> 

fc. jESK 2 1-29 ©&«&&&& 2<,c£tib~Cm 

*£c<fcrt»rft©»^fcfctt*asaw*j 1 q/Jns < & 

©53^0 1 7 (Cfn-To B /Art* 0.1 *)6 10 0$T 
©£ *©«^aatt#SMNS < fiOfiF "Cab o icifi. C © 
ffiH3iP6nn/cB/A = 0 .05 ©tg£-«#j2{g. B/ 
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A = 2 0 0 ©fltettifo 3 (§(Cffi«S5i*^t < -o/c. 

#tR#»R2**i* i is««© 3 iy&tt&©Jfc b / a a*. 

0.1 fre> 1 0 0©®H&C*£C£-Cj|ISte©&tr>IEffi 

fifciggt?* ati* 5 3*396W©7i*-f <fc 5 
tts^tjB^ &ea© «> ©* am? zct ifi.&mx$>*> . 

[0130] ;Xtc*ISitW©iE«*2 1-2 9©*r« 
4>ffi'Kigta©/h3* 1 -3fciES«2 1 £fflt,>Tj£$&0l 1 © 

lB30 6 gri>t3, 3afc«i©«ifetBD'C*o;fc. 
[0131] *nfliffi©«»*fflc»t:itK« i tmm<o 

S) It, 8.3 Ah -C$>^>tc. £tc&mMM<DUfik%5 
A, 10A, 2 5 A, 5 OA. 1 0 0 A©mjjST 1 0# 

rsom^rsx-wmLtct *©»iSM* ; & > 010*© 

1 0 2 tC^lfi^rS'J^B^OSiJlEfili im*:W%mk5 
#goiEi ur^-r. 5 0 KVA±.<DimMM'ZiaWh 

me 1 0 2 ©mitfcmiEAs, ^tew 1 <Dmm (010*© 
10 1 > j: *) *>is< u-itco ^mMm<Dm^<otiit}^& 
zimmi tmwi<D^m<>t£'o$i&>tctc?>, 2 .9k 

W/kq T*f)ttliMlO|5]l .9 fg. latwi©^!. 

u. cn^c<torm«eit)*?:igKi-rn«^tfKBt©fi 
[0132] 'XtcnnmszvLTic&w?*. *^tc 

iESiSWRBL ii..,Mn,.,,0, iL. «mi»SiJ£ L 
r«^fi»H*{cai^r. W&S0 .04dm, Jt 
*B«4 0m ! /e<Df} -aK> ^7 » ^ £Mtifc9 : 1 

£ Ml BS^^^M , Sf>*- J£*SiJ©SfiJ:t£ 8 
0:15: 5itt*«fc-5K:JB^L/riE«R*fWIL/fc. 

LtcimM<DfrtLtc. 

[0133] *mfom-cimmmmmmmmt tmm 
: (^m<ow-mm.^±x . ^3(c^T9« (N0.3 i 

-3 9) ©IEffi«*it«« 1 ©^ffit^lfc. «3 © 
iEffiS^K i ««#aRK3R©¥^tlS©a*^t>H* » 

iulB^^B B B K^3R©-SB^*-^">^7 » f 

[0 13 4] 
50 [*3] 



0-3) 



23 
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=5 5* a? si **i »i & 

(BXpxn} 


B/A 




(g/cm 3 ) 


( Q) 


31 


8 


10 


1.25 


16.4 


2.54 


9.1 


32 


2 


10 


5 


15.3 


2 59 


9.3 


33 


20 


10 


0.5 


17.2 


2 49 


9.1 


34 


0.1 


10 


100 


1B.6 


2.45 


105 


35 


2 


20 


10 


15.6 


2.59 


9.4 


36 


0.8 


20 


25 


14.6 


2.65 


9.2 


37 


0.1 


20 


200 


33.9 


1.77 


36JB 


3B 


20 


1 


0.05 


36.6 


1.74 


265 


39 


8 


1 


0.125 


20.1 


2 42 


9.4 



CO 



[0135] <m u tcmm^mwmmmikitmm^mdk 
i(FE-sEM)iiifc„ .o io 

kV , f-AlSlOuAilfc. IE@K3 1©SE 
Mfti£0 1 8t,C9jk-t. m 1 84" 1 8 1 fC^T J:^{C|95 

©iStt^Hftfi^ 1 8 2 iiESrS^S^tt^JIJtE^ 
©SlMtetf#L<fciSirt>l>&^©#-*'>:7'5 -^183 

a»3&W5tiA:. S6tc*fc. * -#zs-7? v z^m*. 

4 . 6 wt%fcLk £ £c -5 Tfc 0 ittSEW 1 <D4tKINIfln)8K 
5:JBl>&l>t&£-£Jt&LT 6 .3 w t%fcLh|oJ±LT<,> 
fc. *fc. 3 5K|diMl(Dfil £J£ttt'&&6t£ 09 
ilfflD WtiSO^aillWtt £ iE»S««* JB I » fc 
iESffi 1 1 £ JESS 3 1 rfcfc£!Qft09©IE@«3 1 ©# 
#1 6 .4wt%i 1 .6wt%M$^±bt:i,^„ 

±iaS$*©iSa>lEffi1gKfflt>fciite£{l:-5c£-c > m 

tut) omttm 6 n s i t > ^ ?a**t * s . 

[0136] — X*riE««3 1 ^Pl^/ci C -50 30 

(c<fcS@*T^^->l 9 l #3£t»3jiK'rwWtc5.e>*ifc 
^iWJCfcit-*! 9 2tt^ffiiJI©lAt^P 
- F&fc--^jt6ftfcfc"WT-£>->fc 0 @«TftS^e>* 
©fcdffitt. 0 .3 6 OnmT'i^fc. 
[0137] -XK.. *-0mM<DiEWfa3 1 ~~3 9©)t® 
*»6jE«^JW*»»a. til 5im©R«KtCfT^ac» 

tie«£u ®4Ktt&m8nm*{'mi>-cffi3cmvi 

^^llSE^tl OfjflflfiWifT-sfc. IE«R 
3 1 &m>fciVSBEttMNfe£ 4 0 mA/cn ! ©miSrtt 40 
«Lfc£#©ft*iftJB*ia8*©8 3K:5VJ-. 8tS5# 
S©«E»TTtt«-r -5 £ . 8 3 WSEHTifi 0.78 
V £Jtf50fll©IE&ffi (I8*08a) ct<3 4>0 .5 3 

v mEMT&'hz<. ttc mmwi ©ie@« os 

4>© 8 2 ) <fc <0 i> 5 ^@©*)EP*T* S 0.07V /J»3 rt> 
ofc. *fc&tt««ftK»**5#B©*ffl(*Ta»'&S 
I -AV^«09*©9 3©«t^(C^«9. C© 
Mi*^6#©fcffi&£in;«:9 . 1 Q X-&-otc„ IEg«3 
l~3 9©fifegin£S3K££8LvC;r;?-. *SS0!l 1 £ 
|i3D¥^fia©igtt^»e^«mtf£iE@^1f£ffl 50 



1 Q/Jn3 < ttSaft**JfiL&*lfc. £fc. ¥^&S©J:bB 
/A£g&iSiii©|i8<&3:H2 OCt^T. B/A#0.1 
*6100 tVOt itG>mfflB&U3&1IUcfr2 < fi#f -c 
£>ofc#5. CCD®i^6?fnfcB/A-0.0 5 ©t§^ 
ttlfc 2 (&. B / A = 2 0 0 ©*§£•«;& 3 HK-WSSSKifi 
< fc o fc. tt^affilttt £ffi^lt©¥*3&a© 
JtB/A#. 0.iA>^ 1 0 0©©HCC$)^,c£-C»St4 
©m»iE*S J &KPlt?#*4i,»5S»*^*»>. *Hife^l 

©^TJ:Mc# H %»jg^£^s©#T-»&< . ies 

ffi^S £ ©tiSsWia &1SH© & ©SriltRT * C £ 

ChWot, {£S5x©IE@«£f#£C£# 

£#T#£. 

[0138] ^{C2|r||SS«HI©iE@te3 1-3 9©cfrc« 
&ffi«fgta©/J^#>ofcIEffi«3 lfcJBOTtfcKWl© 
Mt'Jf 1 ) A rdtttifrfcftM 0 fc. L fc^tfk©* 
SJ3 0 3 gf$,D, tb®09 1 ©mrte «fc 0 1 5 g . JIJS 
Ml. 2©m?lfeJ:0 3 *«<ttofc. 

[0139] #3SftW©«ife£m»Tifc*8« 1 £|3)«© 

&£-cnm<DMn*ftitctc*>> ibimm (vim® 
m.) it. 8.3 Ah -c*ofc 0 stc^mmmommzs 

A, 10A, 2 5A, 5 OA, 10 0AOlffiri0# 

m©st»«FiBiriwti/fci*©«5eB#* v aio*© 

1 0 3tClt«?rSiJSB$<D^fii£ ^fA^a'JSHf&5 
#a©SE£ l/T^To 5 0 A«±©SWMiaE-CBW e> 

frft i o 3©«?ft«a*s, Hife^i2©m?fe <ai 04 3 © 

10 2) «fct)fel*<ttofc. *HSSfia|©S?te©ai^ffiS 
=feJt«W 1 tm&O&mVl&lbtct 3 . 3 kW/k 

q J±K«1©JR)2 .2<g , ^Jg0!l2©^l .1 

<s©i»ai*36J»6tifc. *mmm<Dmmzm^T . 
re*rfttfj£ffHg*©fii,»«»stt3tj&i» ^n-s £i> 5 
©a«&*fflt»sft:e>tf. «BaKa**se*©«jft«fc 0 

[0140] ^(C|t[t6« 4 *ttl«r*. *»WCC*$W5 

y * 0 a -;>:«*© jEfiB'>c© «fc 5 tc fPS u fc. iE@s 

WaLi,.„Mn,.„0, £L/, «m8!3S'J£ L,-C»« 
MS^fKJlO^t . ¥&>®.m 3 M m ,J:ba®S 13m ! 
/g©MISK«mi»SiJSO'. ¥^SiS0.0 4Mm, it 



(14) 



25 



iiBfi4 0 m*/g<Dt> ? v ?*MAit8 .5 : 
0.5 : 1 .0 £tj:ZJ:>!>lcm£ilstci><D*m^XXm$: 

(DSSib^SO : 1 5 : 5 <h&£ «fc 5 dcm^LXlEWM 

fc. *Hi6W-C»ttl«*aKK3R**WiiESffi««0 
¥^t4S*SE^t"C. ^4(C^T9® (No. 4 1-49) * 
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* ©jEHIRfcJtSMW l ©^ffiTfEtS Ufc. SI4 ©lEUrS^ 

[0 14 1] 
[*4] 



IE«tENc. 




(BMum) 


B/A 


«S»M0 


<»/«») 




41 


8 


10 


1 25 


17 .ft 


251 


6.0 


42 


2 


10 


5 


16 1 


2.61 


8.2 


43 


20 


10 


0.5 


18.9 


2.51 


8.1 


44 


0.1 1 


to 


100 


19.2 


2.47 


85 


45 


2 


20 


10 


16.5 


2.61 


8.7 


46 


0.8 


20 


25 


152 


2.67 


8.3 


47 


0.1 


20 


200 


32.5 


1.81 


36.5 


48 


20 


1 


0.05 


35.0 


1.80 


25.1 


49 


8 


1 


0.125 


20.1 


2.44 


8.5 



20 



30 



[0142] fWLfc«*«»*dHa*3HM?W* 
i(FE-SEM) WRl/fc. Hg&fft;S:ftl&«E5 . 
OkV, fcf-A^iftl 0 vAtLtc. IEffi^4 lOS 
EMHs£02 1 &C*s-r. 0 2 1*2 1 1{C5VTJ:5KW 
5l»=J> h^^h-CiESfSBm*. $fcB*K>:3> h^X 
h©«fK#SK&SR2 1 2 iMISK«««2 1 3(C»D*. 

fc. mntttLxm^tcmm&n&m*tDz.tcct-c 

i# 3 ft, «B»©««**JffiT 0 £ I » i t » "5 h 
ftfc. *fc. ll&lilW*«]i^cifil*^ h7 
-i'j&s'jfc'ftSft. Se>KA-*>^77i'^})Dil>Ci 
■CflMMW«J:»)ll< fcS£C»5*&*#»&ftfc. *4ic 
^Ofc <fc 5 tc4^96«fc«fc SiES«©fiHS*». 1 5 . 
2 w t % fclk i * ~> T *$ 0 ifcRW 1 ©#K#fiKSSR 
^ffl«,»%i>t&^iJt^L-C6 .9 wt% Jil±[^±UT(i 
fc. £fc> §6fcHltm©iU £JttW*&fc«> W 
D¥iaK£©#SW*«*t ijESSHMtJl^fc 
iE®« 1 1 iiESS3 1 t?l*3t^lJ6W©iE««3 1 ©3fr 
*S17.8wt%i3 .0 w t%UffiM&fa±.l>-C<<>2>o 
±.UUm.m<DYK<, *>-3**tt©£Hr>iE««*flilr»fc« 

[0143]-^ X*TCiEWR3 liH^fciCSH 
1 9&c^<fc5£0^£-->^f# < 3ftfc.. IESr§^)» 
Ki4iJfAji->l 9 1 *t5SC»3ftK-CW««cae)nfc 
^t^^SStc J; 5 t'— % 1 9 2tt^OTI©)A(^ci 

3t>fcdffi«. 0.360nmt**-5fc. 
[0144] &tC. #HJ£#!l©iE@«4 1-49 ©Jtffl 

tie® ii, 14 K^-rw^fflmm^fPS L/ -rsi^EstR 
^e^^^^-c i ofMiastmfcff'o/c, zesk so 



4 1 Zm^tcmZsmWjfc*, 4 OmA/cm 2 ©m^-c 
jS&SOfct£©fim$^£08*©8 4K^"T. 8 4» 
tiMm 1 ©IE@« (0 8 *©8 a ) J; K> hWcMb #@© 
^E^O .65V i0.66V ^EEPfT^-'J^S < . £ 
fc. HMP92©iES«2 l£fflt^fc*§-£ (08*8 2) 



40 



-?>. HJ60!I3©IE6«3 1 £ffi(>fc*§-£(08*8 3) 
<tH0 .20V JiLtmiBiTA^ 3 * o fc. lEffiK 4 

tctoz.2>ctv. ^■rti©t§^tcfeffi^trtii^te0H2 

SO* 3 fCtktS! L r 1 *» 6 2 Q /Jn 3 < ft *$8S#Ji 6*1 
fc. * fc¥±&»S©tb B/Ai «ggtri©IWtfc£ 0 2 0 
(Cmt„ B/A#0.1 1 0 0£T<D£ZOmW& 

mt^mic/bs <mrc*>r>itifi. comw&hfthtc 

B/A =0.0 5 <Dm^tm2B, B/A=2 0 0©J§ 

3 mtzmffl&in&J:* < tt ofc„ mkitWmVM'm. 

ttitg»K©3pi^&S©ttB/A3&J. l**^4©©HtC 
*4CiTj|«tt©m>iE««*^^**it^»* 
*J* 0 . *^Mt«l©^Ti 9 (C*ail3»«tt*fflt»«© 
*Ttt%<> iEer§^l«i©l4SA5®^^©H©fe© ; S: 
SJRT-5Ci*s^-C*-5. cntCtoT, ffiffiSt©IE 
e«*#-6Ci*sr#. ifc. CMil^CiTiSffl 

[0145] ^{C*^*«©iE««4 1 ~4 9 ©*"C« 

u •? A-^mrtk^fPS u fc. ufc*?*©* 

fi«3 0 3 g-C*9. tfcf^Fd 1 ©M?fe <fc 0 15g, ^ffi 
Ml, 2 ©«■&<£ <3 3 gl< ^Cofc. 
[0146] *HJfcW©«»*fflC»"Cil3R« 1 1 R«© 

#ffi'r?«Ftt©S!i^*tfr>fc<bc%. smsa mw& 

fi) 8.3 Ah TS.-ofc. $fc**6fiWI©S?ife*5 
A, 10A, 2 5 A, 5 OA, 1 0 0 A©m^"C 1 0#> 

ra©st>Bmtn5&SLfc£#©«'J^*£. 010*© 
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#s©HEE£ur^-r. 5 0A«±©fiScms8fer«aj6 
frtc i o 4 (DmisMKv. mfem2RU3<Dmm. m i 

0*©10 2SO'l 0 3) cfc"3 4>«<&->/c„ j£ggftffl 

©^©m^ste, 3 . 6 k w/kq -c* o . tmm 1 

©i^2.4 ffif. W&M2<0%)\ .2« . 3BSt«3©l . 
l «©jKa;*j*i»6hfc. :*3li60«©«ft%fflt»T. 

*?t. A^y>j,KsaajWK$ii io 

[0147] J|i6W5*i&i!irrs. 43»Kcisc* 
4 y ^2 A-^SftfeCjEStt^© J: 5 (cfPI! Lfc„ ZEffi . 
ffiW»tt¥*Jtl8l 0 (jm©L i 1 .„Mn 1 .„0, £ 

fcMtfrt?8 5:10: 5©tterg£U JtHSNH 1 © 

l(No.51-56) ©Stt*«ffiafK©iE*«*fPH 
Lfc. ff«uytiEfl^©«Saflti«jR**a5«:^ 
T. »6n*JE«EI4*-C|5l— ©«Sd«»aE*WL"r 
ttMN&tfJItt* C £ frc J: 0 GWli 8 . 1 w 
t% Jt»62 8.8wt% gr©Ratt£r5m® ; S:f#-5>C 
£**r#fc„ 

[0 14 8] 
[*5] 

s e 







MM 

Or/ era 1 ) 




51 


8.1 


2.91 


21.4 


52 


10.0 


2.74 


13.3 


53 


12.8 


2.70 


115 


54 


21.3 


2.44 


113 


55 


25.0 


2.41 
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[0149] ^fC. **»«©iE»R5 1-56 ©JtM 
*>6iE«^?W**JIlia. ittSl 5m©R«KKHT%a[t» 

K^r©il5l»©#ffi{C«tO. 5»B©«EE»T*H* 40 
ffiSC4TiES«©S«fiJft*»3£l/fc. JEffi«5 1~ 
5 6©««JBI/i*&5«:*i«>TSVr. ttffiggft 
£@«g5x©WG&£ti 2 4 fcTjrr. *JKiKffft&*' 
1 0#>6 2 5w t %©©B©£i«gfn«> 1 5 Q«Ti 
<h3 < ^»<C«ttr*n>fc©«C»LT. 1 0 w 

tK«fc*) t>*St»iE««5 1&0*2 5 .Ow t% <t 0 4> 
^C#t,>iEffi«5 6©g«ffi£i«2 OQ^SxtfeD, {£ 
^©jEffi«*»*fc©«ctt««*#l1|j|BS 5 fc^T© 
Htc&sci^^f&i. &$&tfgt§BfilS©iE&£ 
^rffiStiCir, ffi3ffiK©jE*«a»»6*i. 50 
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[0150] *HSi^©iESS5 l*»656*ffll>T, 
JfctfcW 1 «C^-T©4PI«©^tt'CRtBfS«*6 1 frh 6 

6 «fm l tc. sees l tcmmom* 298*^325 

g-e&K), *HJHW©Wft*ffll»-CJttaWl £IH«©# 

«, 7 .5*68 .2 Ahti-jfc. JtfGtfJl «C^"T©£ 
Ra©#ffi{cj: 0*3lB66«©*f6©a^afflt**«>fci 
C 6, lOwt %Ut±2 5 w t %Ji(T©IEg& 

€rfflC^c«tfe©t&^K:« v l>rn&2 .9kW/kq£J±IS 

#i 1 <Dm2<g(Dmt)&m-t>mt>titci)^ Bmmw 1 0 w 

t %JWT©iE@«5 1 SO* 2 8 w t %tLh©IE@ffi5 6 
^fflt^cSifee 1M> 6 6«^-n^n 1 . 1 kW/kq 
SO. 1 . 2 k W/kfl£Jfc«01 1 ©jES«*ffll>fc«6 
<fc<3&0 .3kW/kq JW±iSt»U'*afttl/*>»6nft3ft> 

o/c. #n«fefi*©m*fe*JB<,»'r. s»ete*ffl©ffl«tti! 

*©St»*Sii»**J»6h*£i»5«i**«*4. £ 

[0151] W±3t»6. #»PiK:j:fttf. *IB!8©Waj 
^y^A-^Sftfertt. iESt-cL i a „Mn,.,0 
, (0<x<0.3 3) ti5n5^t^;L.S7>*'>i 

*r«ft L fcHMfcgJtt £© iESiiSfl* £ X Sliaff&tc ct 
9#©fc (00 2) ffiCffilfflltttfd.., = 0.3 5 0- 
0 . 3 9 0 n m . ¥**teS# 1 - 3 0 y mt*i» 
iiK«3R**Ef**l»ffll*jK 'J ^ -^-fbb*^ y 7 r >^£© 
«S#*l*£**SSmas«PLfc^W*fe£{c^6)n*. C© 
1 5-2 0 ymgS©T;U5^.^AS 

% £©««tt;&;8tt £ btfttsc L . mtms&woB 

2*2 0- 1 5 Oumlc-TZ. Sffc. iE@r§^»©S^ 
tb»> ^8W«:6 0~9 5 (wt%) ©J:5{c-rs©3t* 

ffl, IS»Sll*>6 ft SiE«©»fiaf 2 . 4 - 2 . 8 s / 
an 3 0 . jEffi^?PJ©S«l?g«?8["?3&s 1 0 - 2 5 w t 

%£ istc x ) j±--xnmc iot, ai^#i4©^5f & 
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[»9B©j&*] *^HJ-CJ:fDff 6ttfcIEffi«. -T^ct)^ 
T©£*s«3 

[0153] »«*a»ia5%iES»«W«:fflt>4C £ 

[0 15 4] «?g-?©lSl^iESffi«SfmB#©mjI 
BT*/h3<rS3Bl*jW*"!). C ntc ct or @«45tri^ 
/Jn^<-T5£^'5^*'*5 q 
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[0155] £/c. |5iaiEffiS*fflt^cSffe«ffi«ffitn 

[0156] «aj^^©nrife* 5 f#6n'S c <h-c\ tft^ 
[oi57] ai^awsasiJiWfiK****©®^** 

[0158] lM&Ra»*Wtt*«14*^»«c , i" 

[0159] i/c u^ois^mMmtnwmoms. 

[0160] S fcfc. XMMVm&ftBfU&NUtflg 
[0 16 1] Jfc, faiaiEfiBS^ffll^fcmtfett^ffitn: 

c n k j: -5 ai&affi©***** ^> ft s 1 1 $j** 3 
[0162] H5tts^ss©m?fe* 5 ff c t-c. 

[oi63] »tt#ft»§sast#-#>^ » ^©il^ 

[0 16 4] 36tC, *-^77^fflMi:it 

[0 16 5] ffi^*©iSl>IES«ttfe^B#©*!I 

[0166] tfc, MiBiESKfcfflt^fcmjfettSfcaStn; 
©/J^^IE®£^TO&t£T*F^&K# 3 <g;< £0. 
C ft tc J: o rWUi^HSf flt©«*36JS6 ti* $j** 3 

[0167] ism^sa©s?tfe^f#6n-2> c t-c. mm 
i^©gt»^ett*^*«Ff*©&t»'W:/"; 7 Km 

[0168] iM&MHUKX. HHSR^WRCF. 

S7 1 u * ig-c©£Bt*«m- 4 a** 3 * o c ft tc <t 

[0169] SfcK. IMMWWtf 

l,, *-^>^^7^«-ene#©^i4* 3 Mt,^cfe^ 
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[0170] ttc, ffi&m<Dl£^iEW&lZl&Mft<0&K. 

[0 17 1] *Jt. BulEIE@«£ffl^cm7fe««ffit/i 
©/h 3 i^IE&SrfflUT l>SCi r rtSPSta* 3 ® < & 0 - 
t ft ^ o T iS m;tt«S©^£ 3 t# 6 ft & £ t> 0^** 3 

lo [0172] waffles©***** e>ft£ c <tf, mm 
^©s^sasswi^s^tt©^^^ ? ks 
m g aw * 3 f§ 6 ft £ <t t» ^ ^b** 3 $> £ . 

[0173] &?&£# 3 10wt %ULt 2 5 w t %UTF© 
jE*«*(¥»-r 5Ci». IEffi«e©3imte&(£T 3 ■» * 
Cift<, IE®ffi©^iEP4T ; 5:^3<-r^it^^m* 3 

[0174] BtjiamEP#T©/h5l,iIE ; S^«. ffiSiStn 

20 a5ffita/5 3 <g<^ i 3. cnic<t-9Ti«ai*«s©®te* 3 ^ 
[0175] ^&tim&<Dmmmt>tiz>c£x\ mm 

[0H©ffi#^mBj] 

[an * v a r.xwm<Dmmvm t m®.mi£<Dm& 
[02] * *> A-^s?fe©&«B#ra i s?&mE©ra^ 
30 [0 3] *^w©nisfa 'J A-^^fe©^*^"*' 

[0 4] iESOJWtlftt. ffi«ffiin;?:P^^?cast>©m«, 

{fc^42>>i/©mis0» 

[05] 04©m«'(k^-fe-'l' ; 5:fflt^i , J^^^IEffi©)liC 

[0 6] JtlSW) 1 ©iE@©^SiB3ta«o 

[0 7 ] tk«W 1 <DiEWDXm.mt(T'*2->. 

[08] 04©^M'(t^-l2^ ; Srfflt' i Ti|iJ^L/ciE@©]l5( 

40 [09] 04©mM'fb^-fe^ ; S:ffl^"CS'J^L?ciE@© I 

[0 1 0 ] 0 3 © 'J A-^m^ffll^SteL/c 'J 
? V A - ^««s©«C««ft ift« 5 » S ©m*«E©M 

[01 1 ] 01 o^rffl^fcy^^A-^mrfe©*^©* 

[012] mum i ©iEe©^^ast^«. 
[013] $mm i©iES©x^ia*T^^->. 

[014] HSfe^41 ©:E&&ctet>T04©m£tffc3Mz;l' 
50 SfflOTaiBtOfcjEfliffiBWCB )S.O'it«#B a B »^« 
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[019] ^S^SCDiE^CDXi^SJT^-^-^,, 

[02 0] JUSPd3<DiESfCfcl^r04(Dm«'ffc^-fe;l' 

(A) ©¥£?feS©it (B/A) iiE@<D@«S5itDK 
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